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WHAT IS CLAIMED TS- 

1 . A sensing system for determiiyhg the presence of a target chemical 
in a test fluid comprising: / 

a micro-flow reservoir system having at least one micro-flow 
reservoir including a reagent fluid comnnsing a sensing substance which reacts 
v^th the target chemical, / 

a sensor system comprising a thermopile for detecting the 
occurrence of said reaction connected to the micro-flow reservoir system, and 

a conduit connecting the micro-flow reservoir system and the sensor 
system for conveying reagent fluid in the micro-flow reservoir system to the sensor 
system, / 

wherein the sensing system is capable of being immersed within 
said test fluid. / 

2. A sensing system according to claim 1 wherein the sensor system 
includes: / 

a thiniilm thermopile sensor having a plurality of sensing junctions 
and a plurality of reference junctions; 

a hollow membrane fiber disposed proximate to each of said sensing 
junctions, wherein one end of said hollow membrane fiber is connected the conduit 
means for receiyng fluid fi-om the micro-reservoir system and the other end is 
connected to a . waste reservoir, said hollow membrane fiber having a porosity 
permitting passage therethrough of the target chemical from said test fluid while 
preventing pa/ssage therethrough of said sensing substance fi-om said reagent fluid. 
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3. A sensing system according to Claim 1 v^erein said reagent fluid 
includes a catalyst. 

4. A sensing system according to Clairfi 3 wherein said catalyst is an 
enzyme which reacts with the target chemical to provide a heat that is proportional 
to the concentration of said target chemical. 

5. A sensing system according/to Claim 4 wherein said enzyme is 
selected from the group consisting of glu(Zose oxidase, catalase, hexokinase, 
glucose dehydrogenase, cholesterol oxidase, lactase, urate oxidase, trypsin, 
apyrase, penicillinase, and mixtures t^reof. 

6. A sensing system according to Claim 1 wherein said micro-flow 
reservoir system includes a micrp-flow reservoir comprising a fluid including a 
calibration compound. 

7. A sensing system according to Claim 6 wherein said calibration 
compound is selected from the group consisting of hydrogen peroxide, catalase, 
glucose, target chemical,/and mixtures thereof 



8. A sensiiig system according to Claim 2 wherein said hollow 
membrane fiber comprises a semipermeable dialysis membrane, and wherein the 
outer diameter of said hollow membrane fiber is in thermal communication with 
said sensing junctions. 

9. A sensing system according to Claim 8 wherein said semipermeable 
dialysis membrane comprises a compoimd selected from the group consisting of 



acetate, polysul 



one, polyacrylonitrile, cellulose, and mixtures thereof 
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1 0. A sensing system according to Claim 1 wherein said thermopile 
comprises: / 

a thin film thermopile disposed upon a supporting substrate, said 
thin film thermopile including a plurality of pairs of thin fiun thermocouple 
junctions, each of said pairs of thermocouple junctions including a reference 
junction and a sensing junction electrically coupled ir/series connection with one 
another and spaced apart firom one another, said reference junction and a said 
sensing junction within each pair of thin film thezmocouple junctions creating a 
temperature-dependent voltage when said reference junction and said sensing 
junction are electrically coupled in series coimection, said plurality of pairs of 
thermocouple junctions being electrically cfoupled in series connection with one 
another between first and second output terminals, said plurality of pairs of 
thermocouple also having a plurality of output terminals which are individually 
attached to a subset of reference jxmctions along the thermopile length in between 
the first and second terminals; and/ 

Ppled to each of said output terminals of said plurality 
e jimctions for providing a voltage difference signal 
nperature measured proximate the sensing and 
reactions between the reagent fluid and target 
ng to Claim 1 wherein the at lesist one reservoir 
s: 
dosing a collapsible bag that is held at positive 
bag housing the reagent fluid; and 
; having an open end that is immersed in the reagent 
ssistance to control the flow rate of said reagent 
id resistance tubing. 
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rises ^ optic 



12. \ A sensing arrangement according to Claim 1 wherein the sensor system 
comprises aA optical cell. 



13. A sensing arrangement according tOyClaim 12 wherein the reagent fluid 
comprises a reagent which exhibits a measurable ^hange in optical properties upon 
contacting the target chemical. 

14. A sensing arrangement acog^ding to Claim 13 wherein said optical 
property is at least one selected from th^^ group consisting of absorbance, fluorescence, 
color change, and chemiluminescence 

15. A sensing arrangement according to Claim 13 wherein said sensing 
arrangement further comprising a gas permeable membrane fiber which is connected 
between said conduit and sa^ sensor such that said gas permeable membrane fiber is 
in fluid contact with the test fluid. 

16. A sensing arrangement according to Claim 1 3 further comprising a 
micro-flow reservoir /comprising a sweep fluid, 

a conduit cotmecting said reservoir comprising a sweep fluid to one end of a 
hollow membrane/fiber which is in fluid contact with said test fluid wherein the other 
end is connectecyto the conduit comprising the reagent fluid down flow from said 
sensor. 

17. / A sensing arrangement according to Claim 16 wherein the sweep flxiid 
is selected from the group consisting of water and saline. 

1 8. A sensing arrangement according to Claim 16 wherein said reagent is 
mixed with said sweep fluid, thereby causing a measurable optical change. 
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19. A sensinaf arrangement according to Claim 1 8 wherein said optical 
property is at least one' selected from the group consisting of absorbance, fluorescence, 
color change, and chemiluminescence. 
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